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IN THE CLAIMS 

Complete listing of | hff ff^B*™!- 

CLAIMS 

1. (Previously presented) An optical coupling system for coupling 
optical eneargy between optical devices, the system comprising: 

a waveguide receptive of N-^ode radiation from a radiation source where N is 

an integer; 

the waveguide comprising: 

a firat sectioti receptive of the N-mode radiation from the optical beam 
redirection device and having a fliicknesd ofh and being asymmetric in shape; 

a second section having a thickness of / wherein t is less than h; and 

a tapered section having a first end thereof with a thiclcnesB ofh joined 
with the first waveguide section and a second end thereof with a fbickneas of t joined with the 
second waveguide section for coupling the N-mode radiation firom the first waveguide secticm 
to the secoizid waveguide section. 

2. (Original) The optical coupling system as set fbrth in Claim 1 
fiuther comprising an optical beam redirection device receptive of tiie N-mode radiation ftom 
tiie radiation source for directitig the N-mode radiation to the fbrst waveguide section. 

3. (Original) The optical coupling system as set fbrth in Claim 1 
wherein h is approximately 10-100 lun and t is approximately 2-10 um. 

4. (Original) The optical coupling system as set fbrth in Claim 1 
wheieui the tapered section has a length of approximately 100-1000 um. 
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5. (Previously presented) An optical coupling system for coupling 
optical energy between optical devices, the system comprising: 

a waveguide receptive of N-mode radiation fiom a radiation source where N is 

an integer; 

the waveguide comprising: 

a first section receptive of the N^mode radiation fiom the .optlcal beam 
redirection device and having a Ituckness of A; 

a second section having a thickness of t wherein / is less than h\ and 

a tapered section havmg a first end thereof with a tiiickne$$ of A joined 
with the first waveguide section and a second end fliereof with a thickness of f jomed with Che 
second waveguide section for coupling the N-mode radiation from the first waveguide section 
to the second waveguide section 

wherein the first end of the tapered section includes a first aperture and 
the second end of the tapered section includes a second aperture substantially parallel to the 
first aperture and wherein the first and second apertures are spaced apart from one another so 
that the tapered section subtends a first angle, o; of about S-LO degrees and a second angle, fi, 
perpendicular to the fim angle, a, of about S^IO degrees at the second waveguide section. 

6. (Original) The optical coupling system as set forth in Claim 2 
wherein the optical beam redirection device comprises a prism. 

7. (Original) The optical coupling system as set fbrOi in Claim 2 
wherein the optical beam redirection device comprises a lens or a diffiaction grating, 

8. (Original) The optical coupling system as set forth in Claim 1 
fiirther comprising a cladding having a refractive index of n^ and encasijig the waveguide 
having a refiactive index of nc\ wherein n^ is less flian nc. 

9. (Original) The optical coupling system as set forth in Qaim 1 
wherein tfie first waveguide section and the tapered section are defmed by a refractive index, 

and the second waveguide section is defined by a refractive index, xic, and wherein nc is 
greater than n^. 
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10. (Original) The optical coupling system as set forth in Claim 9 
wherein the second waveguide section is a cladding encasing the optical beam icdirection 
device, the first waveguide section and the first tapered section. 

IL (Qrigfaial) The optical coupling system as set forth in Claim 9 
wberem the second waveguide section fkuther comprises a top-layer tapered section wherein 
the refractive index difference between die second waveguide section and die tapeied section 
is extended from an upper surface of the second waveguide section to a point along the 
tapered section. 

12. (Oiigfaial) The optical coupling system as set forth in Claim 9 
wherein the second waveguide section includes a segment diereof positioned within the first 
tapered section. 

13« (Previously presented) An optical coupling system for coupling 
optical energy between optical devices^ die system comprising: 

a waveguide receptive of N-mode radiation from a radiation source where N is 

an integer; 

the waveguide conqirismg: 

a first section receptive of the N-mode radiation from the optical beam 
redirection device and having a thickness of A; 

a second section having a thickness of / wherein / is less than h\ and 

a tapeied section having a first end thereof with a thickness bf h joined with 
the first waveguide section and a second end thereof with a diickness of / jomed with the 
second waveguide section for coupling the N-mode radiation from the first waveguide section 
to the second waveguide section; 

wherein the first waveguide section and (he tapered section are defined by a 
refiuctive index^ nw, and the second waveguide section is defined by a refractive index, n^ 
and wherein n^ is greater than n^ 
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wluerein Ifae second waveguide section includes a segment thereof positioned 
within fhe first tapered section; and 

wherein Ifae segment of fbe second waveguide section positioned wifhin the 
first tapered section is a wedge having a triangular in cross section including a base with a 
lengtti f joined with the second waveguide section and an angled apex opposed to the base; 

wherein the wedge is receptive of the N-mode radiation from the first tapered 
section for coupling the N-mode radiation from the first waveguide section to the second 
waveguide section. 

14. (Original) The optical coupling system as set forth in Qaim 13 
wherein the triangular cross section is inclined with respect to the second waveguide section. 

15. (Original) The optical coupling system as set forfli in Claim 9 
wherein the second waveguide section faicludes a segment thereof positioned within ttie first 
tapered section and the first waveguide section. 

16. (Origmal) The optical coupling system as set focQx in Claim 13 
wherein ihs angled apex of the wedge includes an angle of about 5-10 degrees. 

17. (Original) The optical coupling system aa set forth in Claim 13 
wherein the wedge includes a length of about lOD-1000 um. 

18. (Currently amended) An optical coupling system for coupling optical 
energy between optical devices^ tfie system comprising: 

a first waveguide having a thickness of c and a refi»ctive index of aiKi 
receptive of the N-mode radiation fix>m a radiation source along an axis; 

a second waveguide having a segment thereof positioned within the first 
waveguide and having a thickness of t. wherein t is less than c and a refractive index 
of ne whmin nc is greater than nw wherein the seoment of the second waveouide 
pnsltiofiftd wjthfa the firat wavecniide includes a wedge havinp a triangular cross 
section inolnding a base with a length / joi ned with the second waveguide section and 
an angled aoex opposed to the base: 

whefftin the wedge receptive of the N^mode radiation &om the optical beam 
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redirection device for cottp tinp; N-mode radiation, from the optical beam 
redirection device to the second wavoguide section. 

19. (Original) The opticBl coupling system as set forth in Claim 18 
further comprising an optical beam redirection device zeceptive of the N-mode radiation from 
the radiation souxce for directing the N-mode radiation to the first waveguide where N is an 
integer. 

20. (Canceled) 

21. (Currently amended) The optical coupling system as set forth 
in Claim [[20]] JL£ wherein the wedge is inclined wi& respect to the second 
wavoguide section. 

22. (Currently amended) The optical coupling system as set forth in 
Claim [[20]] 18 wherein the angled apex of the wedge includes an angle of about S-10 
degrees. 

23. (Currently amended) The optical coupling system as set forth in 
Claim [[20]] Ift wherein the wedge includes a length of about lOO-lOOO um. 

24. (Original) The optical coupling system as set ifxtia in Claim 19 
wherein a segment of the first waveguide is truncated by a distance d. 

25. (Original) The optical coupling system as set forth in Claim 19 
wherein the second waveguide is offset from the axis of the N-mode radiation by a distance 
r. 

26. (Original) An optical coupling system for couplix^ optical energy 
between optical devices, the system comprising: 

an optical beam xeduection device receptive of N-mode radiation from a 
radiation source where N is an hiteger, 

a waveguide having a re&active index of Uw and receptive of the N-mode 
radiation fiom the optical beam redirection device along an axis; 

the waveguide comprismg: 
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a first section xeceptivQ of the N-mode radiation fiom the optical beam 

tedinction device; 

a tapexcd section lecseptive of the N-mode radiation from the fiz&t 
waveguide section; and 

a tfaiid section positioned within the tapered section, the third section 
having a refiraetive index of ns and receptive of the N-mode radiation from the tapered 
section; 

wherein Hg is greater than n*. 

27. (Original) The optical coupling system as set forth in Claim 26 
wherein the third waveguide section i^ offtot fiom the axis of the K-mode radiation by a 
distances. 

28. (Canceled) A waveguide device comprising: 

a first aperture having a fixst cross sectioiLal area and receptive of optical radiation; 

a second aperture having a second cross sectional area less than the first cross 
sectional area and lecepdve of the optical radiation fiom the first aperture. 

29. (Canceled) The waveguide device as set forth in Claim 28 wherein 
the waveguide device defines first and second angles between tiie first and second apertures 
wherein the first angle* o; is about 5-10 degrees and the second angle, ft perpendicular to the 
first angle, oc, is about S-10 degrees. 

30. (Canceled) The waveguide device as set forth in Claim 28 wherein 
ttie waveguide device has a length of approximately 100-1000 um. 

3 1 . (Previously presented) An optical coupling system for coupling 
optical energy between optical devices, the system comprising: 

an optical beam redirection device receptive of N-mode radiation fiom a 
radiation source where N is an integer; 

a waveguide receptive of flie N-mode raxiiation fi'om the optical beam 
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Tedir«ction d«viee; 

the waveguide comprising: 

a iiist section receptive of the N-mode radiation &om the optical beam 
redirection device and liaving a thickness of h and being aayminetnc in shape; 

a tapered section having a first end tttereof with a thiokneas of h joined with 
the first waveguide section and a second end thereof with a thickness of t for coupling the N- 
mode ladiatioD from the first waveguide section to a second waveguide* 

32. (OiiginBl) The optical coupling system as set forth in Claim 31 
wherein the first end of the tapered section includes a first aperture and the second end of the 
tapered section includes a second aperture substantially parallel to the first aperture and 
wherein ttie first and second apertures are spaced apart from one another so that the tapered 
section subtends a first angle, a, of about 5-10 degrees and a second angle» j3» perpendicular 
to the first angle, a, of about 5-10 degrees at the second waveguide. 

33. (Previously presented) An optical conpUng system for coupling 
optical energy between optical deviceSt 1}ie system ccnqmsing; 

a radiation source; 

an optical beam redirection device positioned a prescribed distance 
fiom the radiation source and receptive of N-mode radiation therefrom where N is an integer. 

a waveguide receptive of the N-mode radiation fiom the optical beam 

redirection device; 

ihe waveguide comprising: 

a first section receptive of the N-mode radiation from the 
optical beam redirection device aiul having a thickness of A and being asymmetric in shape; 

a second section having a thickness of t wherein t is less than A; 

and 

a tapered section having a first end thereof with a thickness of A 
joined with the first wav^uide section and a second end thereof with a thickness of r joined 
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with the second waveguide section for coupling the N-mode radiation £rcni the first 
waveguide section to the second waveguide section. 

34. (Original) The Optical coupling system as set forth in Claim 33 
wherein the first end of Ifae tapered section includes a first aperture and the second end of the 
tapeied section includes a second apenure substantially parallel to the first aperture and 
wherein the first and second qwrtures are spaced apart ftom one another so that tibe tapered 
section subtends a first angle, a, of ahout S-10 degrees and a second angle, perpendicular 
to the first angle, o; of about 5-10 degrees at the second waveguide section. 
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